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  Microelectrodes and nanoelectrodes have been widely used in studying the kinetic 
of electrochemical reaction and miro-electro system due to their advantage of high 
mass transfer, small response time and high spatial resolution. But there is a big 
challenge in fabricating and insulating micro and nanoelectrodes effectively. 
  In this thesis , our works focus on developing a method for fabricating CF 
microelectrode and metal nanoelectrodes effectively and trying to widen the 
application of ultramicroelectrode in constructing of biology sensor and studying the 
property of single nanoparticle. The main results from these studies are summarized 
below. 
Firstly, we prepare the CF microelectrode coated with Poly(oxyphenylene) suitable 
for monitoring cellular oxidative stress of single cell and fabricate the metal 
nanoelectrodes with small radius by laser-assisted pulling method, the nanoelectrode 
can be used to study interface reaction more reliable due to the avoid of formation of 
pinhole on the electrode which is insulated by glass. 
Secondly, the surface diffusion of adsorb atom on gold nanoelectrodes is system 
studied by Pb/Cu UPD and surface adsorption of oxygen, the surface diffusion of 
adsorb O species is indicated by the rough factor which can be as high as 2-3 order of 
magnitude in electrodes with small radius. The surface diffusion was also verified by 
adsorb Pt/Cu atom via Pt/Cu UPD approach.  
Lastly, we modify the ultramicroelectrode with small molecular or electrodeposit 
nanoparticle on it to widen its application in single nanoparticle analysis and bio-cell 
sensor construction. The result demonstrated that single nanoparticle can be formed 
on nanoelectrode by electrodeposit method or molecular modification and then the 
property of single nanoparticle can be easily studied..The CF microelectrode can be 
used in bio analysis after platinization or electrodeposit IrO2、prussian blue on the 
surface of the electrode. Single ZnO nanorod can also be grown on nanoelectrode via 

















Summarily, we develop an effective method for fabricating micro and 
nanoelectrodes with different scale and wide the application of them. The CF 
microelectrode can be used in monitoring cellular oxidative stress and other micro 
system analysis after modification via electrodeposit method. The response of the 
nanoelectrode can not be well predicted because of the influence of the molecular 
adsorption、surface diffusion and edge effect due to its very small radius. We can 
study the interface reaction of nanoelectrode and its response determinated by other 
influence factos like surface diffusion and fabricate small bio-cell sensor based on 
nanoelectrode with small radius. The electro-catalytic activity of nanoparticle depend 
strongly on its size and shape, we can grow a single metal nanoparticle or other 
nanomaterial on nanoelectrode and control the size and shape of the single particle via 
electrodeposit method, then we can well correlate the electro catalytic property of 
particle with its size and shape. 
 
 











































（即临界维度）小于 25 µm。直径在 1 µm 到 100 nm 之间的电极称为亚微米电
极。临界维度在 1～100 nm 的电极一般称为纳米电极(Nanoelectrodes)。当电极的
临界尺度小于 10 nm，此时电极尺寸与双层厚度或者分子大小非常接近，电极响
应会表现出与基于传统理论所预测的结果相偏离的行为，这时电极被特称为





首先：电极的界面电容 Cd=ACd0，金属电极单位面积的界面电容 Cd0 的典型值为
10-50 μF/cm2，以圆盘电极为例（面积为 πr02），若 r0=1 mm，则其界面电容为
0.3-1.5μF，若 r0 降低三个数量级（由 1 mm 降到 1 μm），其界面电容将会降低
六个数量级。圆盘电极的未补偿电阻 Ru 可近似表示为 Ru=1/(4πκr0)，其中 κ为溶
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